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(57)Abstract 

PROBLEM TO BE SOLVED: To make good a far-field pattern of a 
laser beam, by forming a light- impermeable film on one of the 
opposed end faces of an active layer which are resonance planes, 
other than the end faces of the active layer. 
SOLUTION: On a substrate 1, an n-layer 201 (n-contact layer, n- 
clad layer etc.), active layer 4, p-layer 202 (p-contact layer, p-clad 
layer etc.), are laminated, a reflection mirror 203 is formed on the 
entire resonance plane formed by the cleavage or etching. Further, 
a light-impermeable film 204 adjacent to this mirror 203 is formed 
on the n-layer end face and substrate end face. At this time, the 
film 204 is not formed on the active layer end face 113, and a laser 
beam amplified and induced in the active layer 4 is emitted from the 
end face 113. This improves a far-field pattern of the beam. 
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[0 0 0 3] #BW#*tt^B£*1-6M;*¥** 

TV^o ^JX«, Appl. Lett. 69 (199 
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SJMrW+B^Mfcv+tWK #J*-tfG a Nd>fcft5 
n (nffilB) niill^E 




1 1-68256 

fifttj§> >f>mJB igbn» , ^7 7Ki, 

*tt+BJ|-C*B**u ■fr7 7 4 , TS«B"CE*t 
nMMBd'fcttlt&Ji'*. J: SI-ISaLfc 

7-f-/wK/^-^€:ai-. p<ffil»b^^#l 
(pftlJl) l:*aifc*tt, p««0*±H^»*$Jx 
fctK^y Kl©BfcM**t"CV*SJMr*©«# 
tB^*^^**^******** L p 

9»v«-Cfe5©-e. p«W»B*feft*t**i6*tt7 
[0 0 0 5] %W>v K*fcaiBUftV*J:5K:i-6fc: 

- <Z> J: 5 tSttlrt w*S:+»«-B C&#>* ^. k #"0* 

^wfenftmfcihHyit*^-**^ «:»*■♦" s - 
60 

[0 00 7] 

( 1 ) EVMc»m-r*«ttB»B«:**Bi:1-6»b 

( 2 ) me#«B<08M»B6m«>»B # n Mitt 
B-C*>6wiSr^»a:^5ffllB (1) lcE*G>«fttt¥ 

[0 0 0 8] o*9, *38^tt, ±e*>*i<8ttJBttB 

*>»ttl*:KJLU *BB©SHtB«B«>**»b*«**i' 

fO [0 0 0 9] ^^^^aat^^r* L-C^V^Wiff 
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u— fm*t ltisi fcwc to x7jkLiz 9 mm, 

-774 7gfcl±(^ nflSIGaNJl2, nffl3^7^Kl 
3, *£1&l4, pl^7y KS5, Rtf p^V** h 

*:7tcf4EH$S$B 1 0 4a^ftttJ£JxS#. 
6c ^UnDGaNl2^t5*aMn^7 
U ^ICp^?* K@ 5 $r^K1-63tdRt>p 
Tfc5#p^Ji$Bl 0 S^bifc^ixSo ^<D£ote 
0>JMr**JEfc/h3 < tZXtt? y v KB******" 

[ooio] c*uc»ut\ itzmtt. ftjttiLv^ks 
&tT*>i\ SttBWBi 0 4»*<d#«Bg>«BI- 3 F8 

co^ffi 102M103 ^a*R<r»J*1"5® 
L<tt, '>*< ttndflSSSffil 0 2 (fiU * 
»M(c*5^T«i*^ KBI4£*;M\ ni^7 7KI 
LT BfSL $ ftT v > 6 »fctt¥*fl« * 
"0*:*+. ) "Cfo^o /«M?fc6tf* n«MI10 2*» 

&£*i*£>-C, n«i«Sl0 2W8*I«:Mt5 

tt©A*»b, nWBJSB 1 0 2 KC»ai-«MHfittS 1 
0 5lct»|jrt-*Ci:*«#.*UV\ £fcp<H]Ji$8Bl 0 
3 (flU *%m\z&\,^Ttt**v 7fi*K#'( KBf4 
pl^77 KJBS:^A/"CgttlkttE»«^ 

#«cfM«c*fifc$nrv^5fc«>, pWB»Bio3ic* 

U*<-Ct J: v\ 

[0011] 

fci«**1\ *BHrBv**Cfc©?*6*B*K*: 
LTHU 0H*.tf£RK* Ilfel8&*-Cife*. JMW»45Fa 
«I£LTJ4, ^JifiCr, Ni, AK Ag, Pd^ 
fc#-Cft6. LV^FSfcK*: L"Cf4, C 
r, N U Aim6c *a*M4, 




3) 1 1 -6 8 2 5 6 

[0012] #bwij:*sv^ *&3tiK<&JBj££ft*<fc 

*IKl4 2ffi£Jl±o*Sffilc*flt*n"C l bJ:<, '>fc<fc 

v\ »ttB*Ba**>*Bi:rt:* Hlfc*3itaJ:5 
Id, &MB 10 1*. ft&M&fc 1 0 4 «**>»b-c*> 

70 SnfllGa Nl2Rtfnfl!l*7!y KB3*G>n«»flS» 
¥**B (n«B) «8B1 0 2ttt;i:p«l^7yK«5 

&tfp<Bj=v** ha6*<&p«efb«Hy»{Mi (pod 

B) Jgii0 3tfc5c S*t6<MW># 
*L<tt, n«®10 2-Cfe5, ^fcn{Kll^Bl 
0 2 fttf p 0!]JI$8B 1 0 3 lc^a*K«r»J*i"* - ^ * s 

t>K WELfcJ:5lcp«iaS(»Bi 0 3«c^B*l*«r*ft 
1-5©36 J B!l-C*)9, JEfcp«W»Bl 0 3a>fe0>*55 
ftft#fc>ra»-C*>S*>-(\ p«01^Bl 0 3KJ4*S7t 

LTJSttBWBi 0 4K^o*«Bd»?>lkU*li'** 
14, n«HSl 0 2d»61fcttl3i'b*<0##<. n«i 
$SJB1 o 2d>b©^*4*©*fla«:Kib-C#Jxtfl$^ft 

-KfcL*<fc6. MIC, nMWEl 0 
P «iliBl0 3K:t^a*iKr»*«i:* *9A» 
C**IH»-C#5. *fc*«B*:#LTftv^— if*^ 

j|^U«»a*©»»t?fcii«^a*BI*r»J*i"S - 

[0 0 13] *S*K«>IB!W4, 
fcaatftv^«SBO»p-C*>ft«J:V\ **W«-f4 2 0 
0A^-h, $f^L<(450 0-1 0 0 0 0A. it)^* 
L<f4500-2 0 0 0A-Cfc6o rc0®ffl-efc6t)t 

[0 0 14] ^:3g!q^C*3V^-CW-f ! ^^■^^B<4, K 

ft*^»*%3iyf-y^fc6v>i4»wtr^*$tv?)o 
[ooi5] *»w^i3v^x, fflv>5wfco-et5aft 

Irvx-v'fvV (R I E) , EJStt-Y^^^-A^y^ 
>^ (R I BE) . *n ho^^y^ (E 

CR) , -<^yK--^3iy^V^OSB* J fc9, 

Hi*#:«:3iy^v^br*BB«:»*i"6wfc^-Ct 
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[0 0 16] ±gawJ:9lc:«a*Jxfc*«iBlc5Fa*BI 

5FB*MMr»rt1"6. 
[0 0 17] ^*5V^X, #«B*>-#XttW 

[0 0 18] R«##lKf±«tt^i:vM^RW»o* 
46ilWlttS«lttft!), #j;itf*/4n 

tf*«©*BBM*i:LTT i Oi* ZrOz, HfOz. 
SC2O3. Y2O3, MgO. AI2O3, S i3N4, Th 
02<7>ftO'>£< kh-UMtfmiRX-Z, 1&B$T&W<D 
Mttflfth ItS i02, Th F4, L a F3x Mg F2, 
L i F> NaF, N a 3 A 1 F60fttfV>&< k fc— S£ 

M<o99&t#t »R1"***WSfc 

So 

[0 0 19] ift«*»#"C3 6 0 nm-4 6 0 

JB«tSR«*#SKtt, i O2, T i O2. Z r 

02 <t 19 aiR**tfc*4 < 1 1> 2 t> a ur 

V>6. ft-tf46J«E3«Bi©»flS»W:3 6 0nm^4 6 
0nmO|fiffl-C*»iR3W>*<. 

«sa«ttic**niai**nTijKft-r«ct#«<. * * 

[0 0 2 0] R«*MHttM*.l*. 
ia-r5wi: 1 b^I«"Cfc5. #J;ttfS i 02£Z r02ct 9 

ft5«m#*aafe»^i" J &*fr, sio 2 , zro 2 £ 




#&f!¥l 1 -6 8 2 5 6 

0 a+c t J: 9 »«##WI*r«»f6 C t # 
fc* 0 (fit, »*t<BSff«IfflOffi-C^*«ffilft«€rffl 

[002 1] *:»WO-Saii0^1l8-C*>6^a*IR«:* 
«EI^»A Ufc«4l* J N»*o*^:W»rBia'C*>6ia 2 

*u-tf**-©A#«*r*1% 12 211, g&lilc, n 

fidl2 0i {nw=>*t hm, D«5yKi») , 

p«dl2 0 2 (pflfla;'** M* pflfl*? 

2 0 3l:8Un fldB^BfttfStMKBIw* 
a*«2 0 4]W8jfcS*b"O**. SttlMffil 1 

1f*#::©8fflMIBl 1 3d»bJWt*^S« p 
«aWBIw». WELfca*-C-OH[c*5V>-Ctt»*L 

[00 2 2] ^fc, El 2 OJ: 0 l^^liill-SMi 2 
0 3fe»*i-6i, RWa2 0 3JCj:0*SffiirtO*^ 

set;*®-?**. *fcRi*»±'>ft< ^ij^-f 8 *^ 

WftlwRttK^rtSftTfeJ^. RMttaKVtt* W» 
otM5^, 1^— if*©** (X) iEl«ll«:»flrt" 

tfs iOa/T ioiJ:5a**^»fr. si02(os 

1. T i Oi©B«f**r»? 2 ^+5^:, Kit** 

ommn. x/a n i + x/a * 2, tfts. r 

Wftfi, S i O2/T i 02©<t 9l-l^Tt1"5C 
ff*U\ B2©Rlt«ttWa*il«>»***tt* ^ 

[0 0 2 3] *JBMIC*5V^-C, Bfc****©***^ 

[0 0 2 4] B3», **WlCfflV^^k<0T*6»* 
LV>ttfc»*»** : F«>*a«rt"«^W*»TBB 

**«>*«**ifca«ftWB) *^*>^> fta^ft^»# 

2. ^7yKKJhSl3, nW9yKIMWnI 
Jfe^-f KB 1 5**646. ) t pffl«ft«*»*«« 

Bl 9at/pflfl3^^^ HB2 0A*b45. ) tl-«to 
0 -Ct*R*^fca<k»*»(**»e>46«ttB 1 6 



-4- 



7 

[0025] ::-c, ^wt^tBottft*****^ 

4 U ^OpI»kte^*i«Cfc 
ItSpttl*?* KSl 9^jg*&^l-C^t5Ctl-«t 

$JifcS*>wfc*:VM,\ *^#F*Je<r*trl£v^«L*-C 

wast*. 

[00 2 6] c©IHB8tl©«fldfc***»iF-K:»v^'C 
tt. *1\ SKI oii:/^7 7li i hWL2i>*v7 
Til 1 2i^Un«3^^ rS 1 2OTftfcS*'U 
£f>|Cn0(!i^y** hSl 2±t£, ^7y^KJhll 
3, nflj^y KSl 4MnlW KSl 5 #«S 

n®a{k«JiN»ffS«*d s ^*$ixS. fc*5* 20 

11 2<D&®|Cli*Jv£iV ni^y^^ hI12it 

2 3±U:(i, v4 J r-tf>7 t <<>?m<OTito'< 
ttsttsi6±ic, ^y^in, p«wkii 

8, pMfyy KSl 9fttf pflsl=»>'** M2 0#& 

SSttXpfllie^tt^^SWW^dc^ixS, £<b 

ic, P (i)=iy^^ KS2 ollcSpill^^^ hS20 ic 

m^2 1±|CMU fllX-tf* 7^^-^^T^^^ffi^P 

[0 0 2 7] (1^10) &fcl 0^ttCffiS:±®t1- 

r, ^coftH, *tr*;w (MgAi2Cu) oi5*:l6»tt 
OSSOtt, S i C (6Hk 4H, 3C*r£tf) , Zn 
S, ZnO, G a A s x G a N^O^SSffcSsft^rfflV^ 

[0 0 2 8] (/<777llD ^y^Tillll 
iliAIN, GaN, AlGaN, InGaN^9 0 
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so«a*jc<tottt^?/7TSi l^tscH 

[0 0 2 9] (*2^y77il 1 2) »2^^7 

rSi l 2fi. »^y77ii »B^y7 

7i «t 19 tjKa^rt***^***^!****^ o 

fcSS-Cfc!K ^;7 7li i J: 9 tJM!fc*i"S. C 
Ofg20/^y7rSl 1 2«*KJ**S**nflO=i'* 
* hSl 2 t>n^^»S3& 5/ >^^Sir^5d\ 

tl<liGaNli«i:, ^2^7 7 ll 1 2 <D 

-y(0G a Nfc1-6 2: a^Bft*JN»*# 

hS«r»Mm^±OigS-C, K*r9T»*©*-<0« 

*tt©lft±lMB«>4V\ *£"C, nW=*y*t hSl 2 

v«2©/<y7rli i 2i«««ittJ:9, * 

*!>T**#*#<IS*tt©AV*na3V** hSl 2 

^S^5:i:^tl5o :^2^y77iii 

2<7>8S£tt, 0. Um^l £^{C#£L<ti0. 5 
/imW, L<lil nm&±s 20^m^Ti: 

«»-r6-i:* J fl*UV\ »2©^y77ll 1 2& 
0. 1 Mmin^i:, ^«»»*0*#V^nffi=^ 

hSi 2**<«****imtf«;e»-f, n«=>' 
hsi 2©is*tt«>rt±**)*oa*ftv4irtnc* 

S 0 *fc20iimJ:ni^^ ^2^7711 1 
2i(«C«*^tt36 J *<49^V^«lfiJ^fc6 0 £££ 
2<D/<y77il 1 2«rff<«fift*6*IAt t*r, 

»2©^7ril 1 2-C»#!£#!? J M-< ^ 

»2 0/<y7rSl 1 2rt«oT, MPHKCiS^l' 
? -1f#a*»*i"<&*. »2^y77ll 1 2 

tt, SffilCGaN, SiC, ZnO^^m^SK^ 

[0 0 3 0] (nW^yf* HSl 2) nffill^y^^b 

si 2ft&m®*K&i-z= :i >'** bmtLxttm+z 

mvhQ. 0. 2ymW, 4 Mm^T^g-tiwa: 
*«a*U^. 0. 2/x^l<l: l 9 1 b^lV^^ 

0 hSl 2 0«<l*iN»#CK-^i-6na5F*Mfc© 
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:lxiO w /cm 3 ^lX10 21 /cm 3 
Sbfc»*L<tt. lXlO'Vcm^UlO 1 '/ 
cmM£H«+SwJ:tf3*LV\ lxiO'VcmU 

tl\Z<<t£Z<OV, U-1f#^ttL#v**«SE, 
CD{6T#gtf>1\ 1 x 1 0 21 /cm 3 <fc!?k*:£^^ 
**6*©!J ^fclSAtttB 
*P«M^«< **3n 
W=>>*? KJil 2IC*5l^Tf4, nli2 3i:(7)t-^ 

flflai'** hBl 2tt£fil£GaN, S > C * Zn °^ 

lOO 3 1] 820/^7711 1 2, RXfnM 

*L<tt»2^y7rll 1 2 *3 MMsM^n* 

*§<£[c*3i>-C f4, ji?il< ti^ ^ ■* y 
<Z>/h$ fc»&*tti £i£T nti 2 3 *W,f&tZ>^ t\z£ 
r>s nii2 3i:«««<ttltvWT 

T K W, Si, Zn, Sn s I n^O&JS3gL < I4£ 
[0 0 3 21 Sfc. n«a 1 2«r^Ftt»»K 

(ft<-et, LD***>L#vMil«E* il$ri6<ts: 

tf>4 (High-Electoron-M 
obility-Transistor) Ufcf£ 

/<yK^y^hiV^7yK-^l (undop 
e) ; «T, ^HKf#K-rSJx"C4v^tt««:T^K- 
^2^)1 (SSlOjg) ^iilti^ 

liR|Of$ (1 0 0*>#* ho— A) IttfeOjHfilCt 



[0 0 3 3] (^7y^SSJhll3) ?7v?Vi±mi 
3(4, «ittf. S i£5xi 0 ,8 /cnP K-^Lfc I n 
o.iGao.«NA*fefc0, 5 00t^hn- 

A^^J?^r^1" ; 5o 7 yfPilkM 1 314 1 n 

tf n ffl*3»fc»¥*#, ^Kl4InGaN $ 

#-Ct*. ft#, :^^7y^Jkll 3I41 0 0^-^ 
^hn- AJ&J,Jt, 0. 5//ra^TWiftfijtl$1t6 
£fcMff*U\ l OO^^hn-^fl 1 ^^ 
ME<oj:5fc^^y^WitfeUX^fflU«c<<, 0. 5 

fcjBfc^il"**^ *fcllftl:«ftH5na^7y 
K* 1 4 Sr&te^S t LT t> 4 v \ 

[0 0 3 4] (nIi^W^n^77Kil 
20 4) nii]^7^ Kill, ^Jxl4S i ^5X l O 18 /on3 
K-^LfcnSAlo.2Gao.eN^f)ft9, 20t^^ 

»2 0J12:**S:WiJIS*Lfc«»^lJ:94 9. ±# 
-CWife.fi 0. 5iimWlf^Wo :©nS^77K 
§14 (43-* U C&fcl, Rt/ftBE C&ftM t It 
(WBU «»^JifcUfc<i*Kttv^i"*bd*-*©Ji*rA 
1 fe^tfBftlhWft, »*L<ttAlGaN&jS*$ 

30 *iraP;T, S6fcff*L<-tt500*^^ho-^» 

flflDi&fcStfrtfi-C**. :(DnI^7yKI14l4* 

[0 0 3 5] (n«*WKH5) nilWKH 
514, 7^K-^Gi N**&fc?K 0. 

tL-CfffflU G a N, InGaN«r«*m»*t 
m, ;*<blC#£L<f42 0 0*:^*b*-^l*ni 

115, n«l^7yKll4M*fli:t5i*, « 
i-5^i-*4, %\<omW%2<Dm<o^tj:< ki>-li 
50 [0 0 3 6] (Sfflil 6) Stt«l 6*4, Wx(4, S 
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i £8 x l O^/an 3 ^ K—^Lfc I no.2Gao.8N,!; 
9^9, 2 ho-^og^iSrlr-f 6#FB 

S i £ 8 X 1 O^/cm 3 K-^Lfc I no. 05 G a 

+6#££*#F*fl£ (MQW) -C«fi£1-6 0 

#F^£ 9 F** a*/h$VMSSE 
gli£«B1-6fc^ fift^ltttESiJSJxS* #F 
1 0 0*y^* hn-AfiTF, #£L<te 
7 0^^^^ hn-A^LT, &t>#£b<fi. 5 0^ 

T\ t<*±7 0*y^* hn-Aj^T(c1-6o 

[0 0 3 71 (pflfl**y:/Jil 7) pftl^y^ll 
7tt, fi&1£Sl 6 JiH^K^ty^*^-* 1 * 
#v\ Mg£l x 1 O^/cm 3 K-^tfepS 

Alo.3Gao.?NJ:!)fe9, 2 0 0t^h 

F-^bT** y TMMtSitfc i St LT t 
£V\, pl^-tyT'Il 7O^JPtt0. 1 nmUT. £ 

t< Ii5 0 0*y?X bn-^Jt^Ts 
L<tt3 0 0^>^ho-^T»-S8S1"io 0. 1 

in^Hlfi^ 0. 1 /im£!);*:tv^ **yr# 

- (D;n*;i/*-/* U T t ft 6 p S^r-T V?M 1 7 & b V 

IC5 0 0*>^* hn-^WT> $fcfctt3 0 0^^ 

[00 3 8] tt, p«^y^ll7i:tt, LD*-7- 

GaNMV^»Jt«:fcW*t<, &AlGaN 

tf % YIS^o. 2£Jt±OA 1 yG ai-YNTfcfttf 5 0 0 
^v^^ha-AgJtT«cSSS1-^wi:^a*U\ pi 
**Vfm \ 7©WPOTPHf4»t|(MeUftV^, 1 0 

[0 0 3 9] (p«*2f-f FBI 8) p«*^FBl 




, 1 -6 8 2 5 6 

0. lMmOK*****. :©p«*^KI18 

K»l 5 tH3C<Ga N, InGaWClfift^tM 
1-6wi«*bV\ c*>lttpffl*5yFJil 

ty^hP-^5ym, £t>tC#£L<tt2 0 0*- 
ha— ^-1 /xmOB§[l?"C^^-tt^-f 

>f KSttMg*<Opa^Ftt*€:F-^trpSa<Oi»«ffl 

fcJ:^U *fcT^F-^"Ct>AV^ 
[0 0 4 0] (pi^7yK119=i^i) P«0* 
7 7 KSl 9li, Wittf, Mg£l x 1 o^/cni* F— 
;/tfcplU lo.2Gao.eN£9&9> #J*-tf, 20t 

^lxioVcnPK-T'LfcpiGaN^?)^^ 2 

>0 wOpWJy FSl 9 

|±, nflS^7y Fll 4i:Ri:<^+yTHi:5&«)»t 
LTffflU ^ICp^l^et^^i&T^-tir^fcfe^l 
tltffffltS. wOpflB*^ FBI 9<OfigJf t>#t- 
BSUafcV^, lOOty^^hD-^1, 2/xm£X 

T % $P ? n^^u<ii5 0 0^y^^hn-A^± > 1 

[0 0 4 1 ] (pi^^n|2 0) pffill^V^^b 
12 011 pfl^9yK119©±fc* WftMgt 
2x1 o^/cnr 3 K-ZLtpiGaNJ:^^, ^J^. 

^y^^ M2 0lipS<OI nxAhGai-x-rN (0 

O^Y, X+YS1) tt«tftCfc«*, 
<Ji. ±J60J:5lCMg€rF-^UfcGaNtr^tf, 
P m®2 1 ifbt^ u**-5y*tt!M s »fe*'*. 

AJ^T, *6lcff*b<fta:3 0 0^^ho-AK 
*S«Q • cmK±W5pa«(l*WW«W* 5 

[0 0 4 2]*^ **W-Ctts pl=>'^ni20 
^2Wi^ilU ^1+^2+^1+^2+- • • 

50 ,\,*-i>w$\,^<Dmi>**toi'Z>± 1 >Kirz>k, pta^ 
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(8) 

13 

<D&nt LTIi, tfRtfN i % Pd, Ni/Au^l 
[0 0 4 3] &\Z, I2 3{C^1-J: 9(Cpfl^2 1 b. n 

^^^fc^p^^tr P m^2 1 tm>%.ttt&&z 

ftfcp^V Km*S2 2, Rt^nm@2 3^^$tvfcn 
K®ffi2 ^MftSit*. :o P ^7 K««2 2tt 

So 

[0 0 4 4] a±otft»iHW»^tt, 8B10>8> R 
tfSS 2 0fl**&fi*ISJl&Tft>K*£ LT8« **bfc 
ttft*Ji-C*>S, Sitt©J:^pi^7y KBl 9£<I 

*tt, pl^7>7 KBl 9 0&tftm£. gflHM*®** 
Utv>pffi0*7* K*ictfctttr i«T£t±«<i"6r t 

[0 0 4 5] ^Hlfe^lS^a^tt^fr^^'Ctt 
pSAhGai-tN«:4tfp«^7y KB 1 9»c»L 

pi3^^M20tLt, *0>lBff«:5 0 0*y^ 

llll^** hE2 0(O^t y T»**sj(<ft9 pm^li: 

■ €ra*$*5«»w % S2^y7rll 1 2 T 30 
V^Ot, S2©/<y77il 1 2<Q_LU:j&g£i*;£g 

#$L<te, »2©/^y77il 1 2 

tttttt«itt<ft9« LtvMimflE- L#iMB««oM&v> 

[0 0 4 6] 4*5, *nimM<»LDm*-Ctt.l nGa 

tiSttil6l:«i5»*tfl, InxGai-xNh A 

16€:«Ri-61 (n^^yKiURVpi^^y 
Kll 9) i:LTfflv^Ct*«#*LV\ wixlcJ:o 
T, Mil 6i:M^lt^y K^ty/x^w 
<-C#Sfc«>, ttSft^B&i' 

X®ft£ J £Z>Z.tWZ Z> 0 nGaNtt*£i§<a 
ttJt#tt<0A 1 G a NOii^A 1 Sr^tf«ft*^*# 




11-68256 

So 

[0047] *mmi&v>& o icfi^F*3t«r*ri-5 

MB l 6 ^^l-^yy^^nWSto^WfrKl^coa 
£\ *<D»ttBl 61C&LT, Mil 6 .fcOfc'^K 

y ^B£J?0. 1 /i raETFOftfc 

»**#J:5ft5p«l^y7*Il 7, #£L<fiA 1 
frS'traft****^ D 45 p«** *:/B l 7 SrR 
It, topfld^t y^i 17 i 9 tiSttl3&»6Bixfctt 
Sfc x pfl^^il 7i 0V^K^ty7*x^ 
¥-#/h*v^p«Jt*-f KBl 8£Rtt, *<0pM*;tf 
-f KB 1 8 J: 5 tfittJiA»b»tfctt««-. P«*#-f 
KB l 8 «t 9 VO' K*+y^**v^ft**WW, 

L< ttA 1 Ir^tf^b^^^^^^^i 1 ^^ 
tt5p«^7y KB 1 9fc&tt*wtli#ttlc»£L 

< LT&Sfcfc, nB^fcaA^flfclrF' 
t>K :©piHy7'il 7T&±£*vtWi:£«>k 

[0 0 4 8] ^io^Hlfi^lB^^l:*^***^^ 
*j|*^tt-ettnaojB»^Ji»4ettJil 6i&>fcTe>n 

®s^«i*^*b«« (niiii) \z.'pt£<ti>imm 

LTV>;fttf&<, Jf:pWWUI4il6d^ 
lOpiWkfc^Mfi* (p^B« fc'XKfcfc 
lB#LTV\ftfi&<, **«tfttW::«J£1- 6 

ttftv\ iau «riB«*^BttpB«ai^«i-5»fr*i 
^•ryTllSiifeli: LTcDpfl!)*^ KB 1 9I::*jS 
U nl«lC«rtci-5ifr&ttn«tt2 3dS8EU^««a 
AIHt^)n=y^^ hBl 2 X ^mtursBi: 

*x©Vf, L#vH(te«T£*a±XHI^#*U*« 

[0 0 4 9] «±0i:5K«**it*:*lS*ti2 0Bfls 

tiiaoT, pffla{k»*»*B««^«-B«:*?>l-«: 

t v > « UE £ fi < 1- 5 w b & X f 5 o 
[0 0 5 0] JIIBB«©»fc»*»»»^t?tt, 
pl^y^ Ml 2(D^ffii^N iiAui^JJipI 

®2 i#* wC0 P l;^2iic^ 

bB^®^l5^®^nmii2 3^a9:itTV> 
6. r(DJ:9l-> J»ttfiR«:^tw»*pW2lo 

[0 0 5 1] 4*5, *»ft*tt-Ctt. y ^ ? 
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15 

S) KS i OibT i OiJ:9«6R«#»JIK«r^AL 
[0 0 5 2] coJ:^lc, **16*lBtc*5V^-C, 

K** ^x^/u^-ffitl<t 9 
S < ft* J: 5 tcgl^i-^ - LV\, 
10 0 5 3] 

[»fe«fyi] *»wic«6*ifi«ittia3^i-aft* 
fessn*. *1\ f-^r-rr (c®) .to^sstti 

5 1 Oti-CTtf. ^^UT^^IctK^, JR»^^^r 

(NH3) t tmg (MM^/i^y^A) £ 
£ffiv\ g&l 0±l:GaN«t!)/ < i:5^5'77ll 1 £ 
#}2 0 0*>7* hD-A0R|f-eric*$*5. 
[0 0 5 4] ^;7rll TMGlDMfe 
T, i&&£l 0 5 0X;3:-C±#£*£6o 1 0 5 OtlCfc 

V\ ^t!i7jSSlxi0 1B /cm 3 7yK-/GaNJ: 
9 4a*2G>'<y77Jil 1 2S:5Min<OBW-Cja*S 
S2^y77il 12ttl nxAlYGai-x-Y 
N (0^X, 0^Y, X + Y^l) "CHMfC*, 

Al (Yffi) #0. UWAhGai-rN, fct>#£ 
L<liT^K-7 p OGaNt1-^o tfcV^T, 1 0 5 0*C 
"CTMG, TV*~7\ JF«ft^^l:^7^^ (S i 
H4) fcJBV\ S i £ 1 x l O^/cm 3 K^LfcnlG 
aNJ:94Snfll3^^ hg 1 2 £ 1 ,u mCD^JPXtfc 
££-fr5o ^nfla^** hgl 2ftfflfc z ¥-XMfitfr 

[0 0 5 5] &&£8 0 OtCU, TO^^iC 

TMG, TMI (M >fvU-f Z/eJjrA) , 
T, ^J^tf^ci^^tf^fllvv S i £5 x l O 18 
/cm 3 K-^Ltl no.iGao.9NJ:!9fr5*7s>*BS 
ill 3!:5 OOty^ ho-AOj^ 

So 

[0 0 5 6] LT, fc££l 0 5 O'CidLT, TMA 
(hy^f;v7/K-!>i,) , TMG, T^^T, > 
7^^$rfflV\ S i £5X l O^/cm 3 K-^Lfcn 
IAI0.2G ao.8NJ:0^?)^10i$:20t^^^ h 
n - J, OBg/P &^T, TMA, *>7V$rJk 

fc, 7yK-7'GaNJ:!)^l2Ol$:2 0ty^ 




(9) &M¥> 1 1 -6 8 2 5 6 

16 

«1100|3]*?>SU ttJgg£0. 4 M mOjg|&^SJ: 
9 65nfl!^7 7 KJB 1 4 

[0 0 5 7]&^T, 1 0 5 0t'C7yK-7'GaNJ: 
9 46n«Jt^>f KJil 5fe0. 1 nmOKW-CAJld 
TMG, TMI, 7>*^7\ ^7^ 

8 0 OtlcftfcpLT. £1* S i$r8xi O'Vcmp-CK 
no.2Gao.8NJ: 0fta#FJB*r2 5*V^ 

£te3i**(D*-CI3--ifig-C, S i £8X 1 o's/cm 3 
K-T'Lfcl no.01Gao.99NJ: 9&SI&Sg£r5 0 * 

hP-A(OMftf#p»» (MQW) oHtliet 

[ 0 0 5 8 ] Kid, 1 0 5 0 < ClC±tf , DfUfttf* 

KTMG, TMA, T^-7, ^^CCp2M 

20 Ji.fc0V*>'K**y:^*n'¥-#**<. Mg£i 
x 1 O^/cra 3 K-^LfcpfflAlo.3Gao.7N<tU4 
6pfl!l** y/fl 7£3 0 0*y?* ho-AOR* 
1 0 50t-C, /<vK¥*y7 
x^-^pldrt^l 1 7 J:0t/h*V\ 7VK 
-^GaN.tDftSpWWKilSSrO. Um« 

[0 0 5 9] j^T, TMG, TMA, 7^^7, C 
P2Mg£fflV\ 1 0 5 OtTMg^rl x l O^/cm 3 K 
-/UfcpiAlo.2Gao.8N«t?l/j:5|glOl^2 0 
30 *V>T* hP-A©M-C**$t, ^V>tTMA^ 
SrJktf), Mg£l x 1 O^/cm 3 K-^LfcpSGaN 
J:9fe*»2(Og«:2 0*y?x hD-AOlft?** 
^it*. ^LtCOMH^iil 0 O0&9 EU 
4i*niO«*^*J:9ft*p«^7y KJii 
9*r»rttt-5. ftftl:, .1 0 5 0t^ pI^7yKI 
19<^±lC, Mg$r2Xl0 20 /cm 3 K-7'lfcpiG 
aNJ:!5^6pl=y^^hl20$:l 5 0t^ h 

[0 0 6 0] EJSfcTtt, ffl*Sraffl*"CTrf. 
^0 S5RStffl^+, »*-^S:E«?»8rt^*iV^-C, 700 

U 0 3^^-T J: R I E^SlcJ: 9*±Jl^pM 
a^ni20h pW7yKH9ifcxy^ 

[0 0 6 1 ] y^affi^^^^«r»*L, B3I: 

LT, nll!|3^^Hl2W*ii«aiJ«. 
50 [0 0 6 2] &HZvm=3y** hJ§20<DXh7'(7y 
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77 

y^**ffioiai^BlcN i tAu <J:9&6pTi;&2 1 
trMM-*. TiUl J:D45nt«2 3£* 

h7>f^ni3^^ Ml 2<0l5»S£Bfc»J81- 
6. 

[0 0 6 3] fcfc, H3fc*+«fc 5fcp«ffi2 n 

Oi* 0 46I6IM 2 5 £^|*U :o(M«2 5«:* 
LT P m&2 i tt^i:88Ltp^y KM 2 2, 
&tfn'<y KM 2 4fe»Ai-6. ^±C0«t 

U ^>f-y*^KW»»I€:ffl^T, £{fc*^i£#£^S& 

tf)i?:££5 0 /imttio 7 7^8, £<blC*fflM> 

60 

[0 0 6 4] SKflFSSL W»^^7^^U, 

* h7W^*Oflt«lcSiE3i*[6)-C/<-ttJcWBBL, ft 
MBK#*RB«:fMM-6. B2<D.fc5i::#«flM?K:s i 
O2 (EJr*ttl. 4 5) tTi02 ()BJr*tt2. 5 
8) J:9ft6m*MI £H*0. 109 

* h^**«:LTB2<0J;5ICnflOB»B ()t^-r K 
B£&<) a^««fi8ffi^^/<y^y>^l-TCrJ:9 
/^^M«f5 0 0AtML, *<D«u**h 
N«:I*$U ft«l£p«ttlc¥m£#rfi]"C* 

**4 0 0 nnu 1^^111^82. 9 k A/cm 2 , 
l^V^iff4. 4Vt\ 77- 7-f — A'K/^- isft 

[0 0 6 5] [jt*«2] jaSWl^JSV^T, JB2<0/< 
y7rll 1 2fc**S*1", ^felCn^^** hS 
1 2£S i Sri x l 0 ,9 /cm3 K-^UfcnSlG a N* 
-e2mna**l n«^yK114tSi*rlx 
1 O^/cm 3 K-7 P LfcnlAlo.2Gao.8Nf-t 
0. 4|tma«$t pl^7 7 KBl 9&Mg£l x 
1 O 20 /^ K-^LfcpSA lo.2Gao.8Nf--CO. 
4/im^$t *f>l:p«3^^ H2 0£Mg£ 
2X i O^/cm 3 K-^Lfc»-OpSGaN$r3 0 0 
Hn-AjSft£it6tett3liSm iRfcfcL-C 

®g3. 2kA/cm 2 , L#VMME4. 6VC, 77 
5 , K-C*3tttd*aff"C*>ofc. 

[0066] [Hffim] msmui^-c, *a*§i 
£N i a>(b*6ISI*3 5 0AoKt-r6(feii*lfi«i t 




10) 1 1 -6 8 2 5 6 

[0 0 6 7] [Jtlt«4] Wfc«lfc*5V^ ^a*R 
£A 1 *><bft68g* 1 0 0 0 A©*ii-6«ltt*»« 1 

[0 0 6 8] [MSfcl5] JHM»lfcJ3V*T\ 
70 Oflg*£7 0 0 At1-6ftlill*Wl ^Itatu- 

W»cA#47 7-7-f-;uK/^-^»?>*i 

[0 0 6 9] [Hstt« 1 ] **« 1 *a©CD 

&|CLTfTo7t. *0>tS** 7 7-7-f-IUK/<^-> 

Jx-CV>6wfc^*B$Jx*u £fc£tr-i*co±i::t>A>1- 
20 d»«/h$v^y#h^afeixfci J *ffl1-6irttllLXic 

[0 0 7 0] 

-lP*©7 7-7-f-IUK^^-V»**SAtf-C, *- 
Kou-if** s »bix6Bft»**fl:u-1f* : F-€: 
g^t6Ct*s-C§6o 
[EBOffi^ftaftW] 

nail **©^ffi«^a*Kd^fiit*^-cv^ft^a 

ft* *»#«)*^«)Wr ffi H -C *> 6 o 
30 [1212] *»MJC«6--3tlS««-C*>6*«ffi^a* 

K^»rtsnrv*6Bfc***{»:o«att»fiiiH"e«> 

6o 

[0 3] *»WC«6^-*K^«-e*>6*fiffilc»U 
6o 

i • • • • mm 

2 • • • • n fid G a NB 

3 • • • • nffil£ 7 y KB 
40 4 • • • • fl&teB 

5 • • • • p«*7y KB 

6 • • • • pW^yf? KB 

101 

1 0 2 • • • • nMMffiM 

1 0 3 • • • • pillB$8® 

1 0 4 , 1 1 3 • • • • SH£B$8ffi 

201 ntiUB 

20 2 pM!B 

2 0 3 

50 2 0 4, 2 0 5 *S#R 



-10- 




(11) 

19 



10 — 




ll — 




112- 


• • • %2<D^vV7m 


12 — 


• • n<80=3 V hM 


13 - • 




1 4 • • 


— urn??? k* 


1 5 • • 




16 — 




17 — 






mmW-l 1 -6 8 2 5 6 

20 



18 — 




19 — 


• • p«^y kb (&«?■) 


2 0 — 


• • pflfl=J hB 


2 1 — 


• • 


2 2 — 


. . p /<y k®£ 


2 3 — 


• ■ nftS 


2 4 — 




2 5 — 






[0 3] 



19a 

112:1(2 ft*'* 77 IB 
10: K« 



21:p«fc 
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